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(54) LIQUID DYNAMIC PRESSURE BEARING AND SPINDLE MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To substantially stabilize 
bearing rigidity over a wide temperature range witli a 
simple structure, in a liquid dynamic pressure bearing 
having at least a shaft member, a sleeve member 
receiving the shaft member, and lubricating oil charged 
in minute clearances including bearing clearance, and a 
spindle motor having the same. 

SOLUTION: A cylindrical member 2a made of material of 
large linear expansion coefficient is externally fitted to a 
lower side of a flanged shaft member 1 as a shaft 
member. A radial dynamic pressure generation groove is 
formed on an outer peripheral surface of the cylindrical 
member 2a. A cylindrical member 4a made of material of 
large linear expansion coefficient is internally fifted to a 

small diameter cylindrical part on a lower side of a stepped cylindrical sleeve member 4. With 
such a setup, range of automatic adjustment is increased in respect to clearance of the 
bearings according to temperature variation. It is thus possible to compensate variation of 
bearing rigidity due to viscous coefficient of lubrica^^^J^y the variation of the bearing 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a means to hold bearing rigidity almost uniformly over 
a large temperature requirement especially, about the spindle motor possessing a liquid hydrodynamic 
bearing and this. 
[0002] 

[Description of the Prior Art] A liquid hydrodynamic bearing consists of lubricating oils with which the 
minute clearance containing the bearing clearance formed at least between a shaft member, the sleeve 
member which receives this shaft member, and these two members was filled up. A rise of temperature 
reduces the bearing rigidity of a liquid hydrodynamic bearing. This is because the coefficient of 
viscosity of a lubricating oil will fall if temperature rises. For this reason, some means to hold the 
bearing rigidity of a liquid hydrodynamic bearing over a large temperature requirement as uniformly as 
possible have been proposed thru/or carried out. 

[0003] In drawing 7 which shows the conventional liquid hydrodynamic bearing, the shaft member 
which is a shaft member is the shaft member 1 with a flange which consists of a disk member 3 for 
thrust dynamic pressure pressed fit in the cylinder member 2 and this cylinder member 2. the body of the 
minor diameter where the sleeve member into which this shaft member 1 with a flange fits fi"ee 
[ rotation ] has a bottom ~ the lower berth - and the body of the major diameter which has the opening 
edge which carried out opening to atmospheric air is the cylindrical sleeve member 4 with a stage 
formed in the upper case, respectively. The opening edge of the cylindrical sleeve member 4 is closed by 
the annular presser-foot member 5. The radial dynamic pressure generating slot Gl is formed in the 
peripheral face of the cylinder member 2 bottom. The thrust dynamic pressure generating slot G2 is 
formed in the top face and inferior surface of tongue of the disk member 3 for thrust dynamic pressure, 
respectively. 

[0004] Between the shaft member 1 with a flange, the cylindrical sleeve member 4, and the annular 
presser-foot member 5, the minute clearances Rl, R2, R3, R4, and R5 are formed. The minute 
clearances Rl, R2, R3, and R4 are bearing clearances, and the minute clearance R5 fimctions as a 
lubrication oil sump. All these minute clearances are filled up with the lubricating oil F. Although these 
minute clearances are based also on the size of a fluid hydrodynamic bearing, a rotational frequency, and 
the coefficient of viscosity of a lubricating oil, they are several micrometers to about several 100 
micrometers. 

[0005] Moreover, the cylindrical sleeve member 4 is produced with stainless steel, and the shaft member 
1 with a flange is manufactured with the ingredient which has a bigger coefficient of linear expansion 
than stainless steel, for example, brass. Thus, it is made for spacing of a bearing clearance to become 
narrow in connection with the temperature rise by selecting the ingredient of a bearing member in 
consideration of coefficient of linear expansion. Spacing of a bearing clearance is automatically adjusted 
with temperature. According to the effectiveness of automatic accommodation of spacing of this bearing 
clearance, bearing rigidity is also adjusted automatically. That is, in a pyrosphere, as for the bearing 
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clearance formed between Jthe shaft member and the sleeve member, the spacing becomes narrow, and 
bearing rigidity increases. A ** grade compensates a reduction of bearing rigidity according [ the 
increment in this bearing rigidity ] to the coefficient-of- viscosity fall of a lubricating oil. 
[0006] When the conventional liquid hydrodynamic bearing shown in drawing 7 selects the cylindrical 
sleeve member 4 and the shaft member 1 wilh a flange so that the latter coefficient of linear expansion 
may become larger than that former, spacing of a bearing clearance is automatically adjusted with 
temperature, and a ** grade controls the fall of bearing rigidity by the pyrosphere. however - general — 
the difference of the coefficient of linear expansion between metallic materials - at most - since it is 
about 2-5x1 0-5/degree C, the width of face which can adjust spacing of a bearing clearance 
automatically with temperature is small, and, for this reason, it is very difficult in the conventional liquid 
hydrodynamic bearing actually to hold bearing rigidity to about 1 law over a large temperature 
requirement. Even if realizable, there is a problem that the width of face of selection of the ingredient 
which constitutes bearing is very narrow, and the liquid hydrodynamic bearing suitable for various 
applications cannot be realized by such approach. 

[0007] It is the liquid hydrodynamic bearing which consisted of lubricating oils with which the minute 
clearance which includes the radial bearing clearance formed between the metal shaft member, the metal 
sleeve member, and these two member in a U.S. Pat. No. 5,524,985 official report was filled up, and the 
liquid hydrodynamic bearing which lined synthetic resin to the inner skin of said metal sleeve which 
forms a radial bearing clearance is indicated. That is, using the coefficient of linear expansion of 
synthetic resin being larger than a metal, by the pyrosphere, this liquid hydrodynamic bearing narrows 
spacing of a radial bearing clearance, and maintains bearing rigidity almost uniformly. However, this 
liquid hydrodynamic bearing also has the problem that the width of face of selection of the ingredient 
which constitutes bearing is very narrow, and the liquid hydrodynamic bearing suitable for various 
applications cannot be realized by such approach. 

[0008] On the other hand, the liquid hydrodynamic bearing indicated by JP,10-1 1295 5, A consists of a 
shaft member, a sleeve member which receives this shaft member, and a lubricating oil at least. And said 
sleeve member forms that inner skin with the porous material like a metal particle sintering object, and 
makes it filled up with a resin ingredient with a bigger coefficient of linear expansion than that sintering 
object in the micropore of a majority of this metal particle sintering object, and further, in order to 
prevent exsorption of a lubricating oil, it comes to close all front faces other than that inner skin with 
water glass. Moreover, mist and a big ingredient are adopted as the shaft member for coefficient of 
linear expansion from the coefficient of linear expansion of a sleeve member. 

[0009] the following shafts [ since it has a minute gap in the micropore of the inner skin of a sleeve in 
this liquid hydrodynamic bearing although that coefficient of viscosity becomes high when a lubricating 
oil is below ordinary temperature, through that micropore, a lubricating oil leaks from a part with a high 
pressure to a low part, and prevents past / of a pressure / a riser /, and ] the time of ordinary temperature 
- disadvantage increase is mitigated. So to speak, the minute gap of the micropore of a large number 
formed in the inner skin of a sleeve is automatically adjusted with temperature, making it fimction as a 
kind of oilless bearing. On the other hand, since the minute gap of the micropore of the inner skin of a 
sleeve contracts or blockades although the coefficient of viscosity falls if the temperature of a 
lubricating oil rises, the pressure of a lubricating oil approaches the pressure decided with parameters, 
such as coefficient of viscosity of the lubricating oil in the temperature, and spacing of a bearing 
clearance, or turns into the pressure itself, and the fall of bearing rigidity by the temperature rise is 
prevented. 

[0010] Using the thermal expansion of the resm ingredient with which the sleeve member which formed 
the inner skin with the porous material like a metal particle sintering object was filled up, the liquid 
hydrodynamic bearing indicated by JP,10-1 12955,A tends to adjust the minute gap of the micropore of a 
porous material automatically with temperature, and tends to hold bearing rigidity over a large 
temperature requirement as uniformly as possible. However, it is actually difficult to realize the liquid 
hydrodynamic bearing which fixed bearing rigidity mostly over the large temperature requirement also 
by this approach. Moreover, since a special sleeve member is used, the design and manufacture have the 
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problem that processing cost is high rather than are easy. 

[001 1] By selecting a lubricating oil appropriately, a certain extent can ease the temperature dependence 
of bearing rigidity of a liquid hydrodynamic bearing. By the way, since change of coefficient of 
viscosity is small over the temperature requirement where the lubricating oil with low coefficient of 
viscosity is large, the purpose that a certain extent eases the temperature dependence of bearing rigidity 
of a liquid hydrodynamic bearing is suited. However, such a lubricating oil has the problem of being 
hard to make. On the other hand, although it is easy to make the lubricating oil with high coefficient of 
viscosity, coefficient of viscosity changes a lot over a large temperature requirement. Therefore, 
becomes large too much and bearing rigidity tends to become small too much in a pyrosphere in a low- 
temperature region. 
[0012] 

[Problem(s) to be Solved by the Invention] The sleeve member from which the technical problem which 
this invention tends to solve receives a shaft member and this shaft member. In the spindle motor 
possessing the liquid hydrodynamic bearing and this which consisted of lubricating oils with which the 
minute clearance containing the bearing clearance formed between these two members was filled up 
with an easy configuration It is migrating to a large temperature requirement, compensating the change 
of bearing rigidity by the coefficient of viscosity of a lubricating oil with the change of bearing rigidity 
by the bearing clearance, and making bearing rigidity regularity mostly. 
[0013] 

[Means for Solving the Problem] In the liquid hydrodynamic bearing constituted including the 
lubricating oil with which the minute clearance which contains the bearing clearance formed between a 
shaft member, a sleeve member, and these two members in order to solve the above-mentioned technical 
problem was filled up The outside section of said shaft member is formed with a bigger ingredient than 
the coefficient of linear expansion of the ingredient of the inside section, and the inside section of said 
sleeve member is formed with the ingredient which has a bigger coefficient of linear expansion than the 
coefficient of linear expansion of the ingredient of the outside section, and spacing of a bearing 
clearance was automatically adjusted with temperature. 

[0014] Moreover, it sets to the liquid hydrodynamic bearing which consisted of lubricating oils with 
which the minute clearance containing the bearing clearance formed between a shaft member with a 
flange, a cylindrical sleeve member, annular presser-foot members, and these members was filled up. 
The outside section of said shaft member is formed with a bigger ingredient than the coefficient of linear 
expansion of the ingredient of the inside section. The mside section of said sleeve member is formed 
with a bigger ingredient than the coefficient of linear expansion of the ingredient of the outside section, 
the inside section of said annular presser-foot member is further formed with the ingredient which has a 
bigger coefficient of linear expansion than the coefficient of linear expansion of the outside section, and 
spacing of a bearing clearance was automatically adjusted with temperature. 

[0015] Furthermore, the liquid hydrodynamic bearing was constituted as a metal sleeve member which 
said shaft member was used as the metal shaft member by which outer fitting of the outside section was 
carried out to the inside section, and it was formed in it, and inner fitting of the inside section was 
carried out to the outside section in said sleeve member, and was formed. 
[0016] 

[Embodiment of the Invention] The liquid hydrodynamic bearing which contains the shaft member 1 
v^th a flange, and the cylindrical-with stage sleeve member 4 as one example of the spindle motor 
concerning this invention is shown in drawing 1 , It is made the same axle at the edge of the shaft 
member 1 with a flange. It is attached in the peripheral face of the Rota magnet 7 attached in the inner 
skin of the skirt-board section of the cup-like hub 6 which fixes and holds body of revolution, such as a 
hard disk, and this cup-like hub 6, and the cylindrical-with stage sleeve member 4, and has two incomes 
with the Rota magnet 7. It consists of a stator coil 8 made to generate turning effort and a motor 
substrate 9. 

[0017] The 1st example of the liquid hydrodynamic bearing adopted as the spindle motor of drawing 1 
contains the shaft member 1 with a flange, and the cylindrical sleeve member 4, as a minute clearance is 
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exaggerated and sh9vvn in drawing 3 which is the fragmentary sectional view filled up with drawing 2 
and the lubricating oil which are a sectional view except a lubricating oil The shaft member 1 with a 
flange is a cross-section cross member which consisted of a disk member 3 for thrust dynamic pressure 
formed in the cylinder member 2, this cylinder member 2, and one, and cylinder member 2a by which 
outer fitting was carried out to the cylinder member 2 bottom. Here, the shaft external surface section is 
cylinder member 2a, and the shaft inside section is the remaining part of the shaft member 1 with a 
flange except cylinder member 2a. The shaft extemal surface section consists of ingredients which have 
a bigger coefficient of linear expansion than the coefficient of linear expansion of the ingredient of the 
shaft extemal surface section. 

[0018] the body of the minor diameter where the cylindrical sleeve member 4 has a bottom in the lower 
berth ~ and it is the member by which the body of the major diameter which has the opening edge which 
carried out opening to atmospheric air was formed in the upper case, respectively, and inner fitting of 
the cylinder member 4a was further carried out to the body of the minor diameter. Here, the sleeve 
inside section is cylinder member 4a, and the sleeve extemal surface section is the remaining part of the 
cylindrical sleeve member 4 except cylinder member 4a. The sleeve inside section consists of 
ingredients which have a bigger coefficient of linear expansion than the coefficient of linear expansion 
of the ingredient of the sleeve extemal surface section. 

[0019] The annular step is formed in the opening edge of the cylindrical sleeve member 4, the annular 
presser-foot member 5 is pressed fit in this annular step, and the opening edge of the cylindrical sleeve 
member 4 is closed by this. The radial dynamic pressure generating slot Gl is for example, a partial slot 
or a herringbone slot, and is formed in the peripheral face of cylinder member 2a by which outer fitting 
was carried out to the cylinder member 2 bottom. Moreover, the thrust dynamic pressure generating slot 
G2 is a herringbone slot shown in drawing 6 , and is formed in the top face and inferior surface of 
tongue of the disk member 3 for thrust dynamic pressure, respectively. The radial dynamic pressure 
generating slot 01 may be formed in the peripheral face of the disk member 3 for thrust dynamic 
pressure instead of cylinder member 2a. 

[0020] The minute clearances Rl, R2, R3, R4, and R5 formed between the shaft member 1 with a 
flange, the cylindrical sleeve member 4, and the annular presser-foot member 5 are filled up with 
lubrication oil F. In the 1st example, the bearmg clearance for radials is the minute clearance R4, and the 
bearing clearances for thrust dynamic pressure are the minute clearances Rl and R2. Although the 
annular minute taper slot S which the cross section opened to atmospheric air is formed between the 
peripheral face of the cylinder member 2 top, and the inner skin of the annular presser-foot member 5, 
this is KYAPIRARISHI-RU using an operation of capillarity and surface tension of a lubricating oil F. 
[0021] the member which forms the shaft extemal surface section which faces the bearing clearance R4 
for radial dynamic pressure in the 1st example - among those, the former of the member from which, as 
for the member which constitutes the surface part, the former constitutes the member which forms the 
sleeve inside section which is an ingredient with a larger coefficient of linear expansion than the latter, 
and faces the bearing clearance R4 for radial dynamic pressure, and its outside section is an ingredient 
with a larger coefficient of linear expansion than the latter. 

[0022] For this reason, although the shaft member 1 with a flange, the cylindrical-with stage sleeve 
member 4, and the annular presser-foot member 5 will expand and spacing of the minute clearances Rl, 
R2, R3, R4, and R5 will become narrow if temperature rises, how depending on which spacing of the 
bearing clearance R4 for radial dynamic pressure narrows especially is large. It is because the inside is 
regulated by the member with a small coefficient of linear expansion in the shaft member 1, and the 
outside is regulated by the member with a small coefficient of linear expansion in the sleeve member 4, 
so cylinder member 2a by the side of a shaft with a large coefficient of linear expansion and cylinder 
member 4a by the side of a sleeve expand more mostly to the inside of a bearing clearance. On the 
contrary, although the shaft member 1 with a flange, the cylindrical-with stage sleeve member 4, and the 
annular presser-foot member 5 will contract and spacing of the minute clearances Rl, R2, R3, R4, and 
R5 will become large if temperature falls, how depending on which spacing of the bearing clearance R4 
for radial dynamic pressure spreads especially is large. 
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[0023] Thus, spacing ofei bearing clearance can be changed now conventionally a lot than equipment, 
and the width efface which can be automatically adjusted with temperature in the liquid hydrodynamic 
bearing concerning this invention spread. Therefore, bearing rigidity can be more dynamically adjusted 
automatically using the effectiveness of automatic accommodation of spacing of the bearing clearance 
by this temperature. That is, in a pyrosphere, as for the bearing clearance for radial dynamic pressure 
formed between the shaft member and the sleeve member, the spacing becomes narrow, and bearing 
rigidity increases. The increment in this bearing rigidity is magnitude which compensates the reduction 
of bearing rigidity by the coefficient-of-viscosity fall of a lubricating oil, therefore predetermined 
bearing rigidity is held in a pyrosphere. On the other hand, in a low-temperature region, as for the 
bearing clearance for radial dynamic pressure formed between the shaft member and the sleeve member, 
the spacing becomes large, and bearing rigidity falls. The fall of this bearing rigidity is magnitude which 
compensates the increment in bearing rigidity by coefFicient-of-viscosity rise of a lubricating oil, 
therefore predetermined bearing rigidity is held also in a low-temperature region. Namely, it migrates to 
a large temperature requirement and the change of bearing rigidity by the coefficient of viscosity of a 
lubricating oil can be compensated now with the change of bearing rigidity by the bearmg clearance. 
[0024] Next, as the 2nd example of a liquid hydrodynamic bearing exaggerates and shows a minute 
clearance to drawing 5 which is the fi-agmentary sectional view filled up with drawing 4 and the 
lubricating oil which are a sectional view except a lubricating oil, the basic configuration is the same as 
the 1st example. A difference is in the configuration which realizes automatic spacing accommodation 
of the bearing clearance by temperature. That is, the shaft member 1 with a flange is a cross-section 
cross member which consisted of disk member 3a for thrust dynamic pressure by which was formed in 
the cylinder member 2, this cylinder member 2, and another object, and outer fitting was carried out to 
the pars intermedia of the cylinder member 2, and cylinder member 2a by which outer fitting was carried 
out to the cylinder member 2 bottom. Disk member 3a for thrust dynamic pressure and cylinder member 
2a are formed in one. Here, the shaft external surface sections are cylinder member 2a and disk member 
3for thrust dynamic pressure a, and the shaft inside section is the remaining part of the shaft member 1 
with a flange except cylinder member 2a and disk member 3 a for thrust dynamic pressure. The shaft 
external surface section consists of ingredients which have a bigger coefficient of linear expansion than 
the coefficient of linear expansion of the ingredient of the shaft external surface section. 
[0025] the body of the minor diameter where the cylindrical sleeve member 4 of a liquid hydrodynamic 
bearing has a bottom in the lower berth - and it is the member by which the body of the major diameter 
which has the opening edge which carried out opening to atmospheric air was formed in the upper case, 
respectively, and inner fitting of the cylinder member 4with stage a was further carried out to the body 
of the minor diameter, the body of a major diameter, and the step in the meantime. Here, the sleeve 
inside section is cylinder member 4a, and the sleeve external surface section is the remaining part of the 
cylindrical sleeve member 4 except cylinder member 4a. The sleeve inside section consists of 
ingredients which have a bigger coefficient of linear expansion than the coefficient of linear expansion 
of the ingredient of the sleeve external surface section. 

[0026] The aimular step is formed in the opening edge of the cylindrical sleeve member 4, the annular 
presser-foot member 5 is pressed fit in this armular step, and the opening edge of the cylindrical sleeve 
member 4 is closed by this. Inner fitting of the disk member 5a is carried out to the inside the annular 
presser-foot member 5 faces the minute clearance Rl. Here, the coefficient of linear expansion of this 
disk member 5a is larger than the coefficient of linear expansion of the remaining part of the annular 
presser-foot member 5 except disk member 5a. 

[0027] the member which forms the shaft external surface section which faces the bearing clearance R4 
for radial dynamic pressure in the 2nd example - among those, the former of the member from which, 
as for the member which constitutes the surface part, the former constitutes the member which forms the 
sleeve inside section which is an ingredient with a larger coefficient of linear expansion than the latter, 
and faces the bearing clearance R4 for radial dynamic pressure, and its outside section is an ingredient 
with a larger coefficient of linear expansion than the latter. Moreover, the member which forms the shaft 
inside section which faces the bearing clearance Rl for thrust dynamic pressure, and the member which 
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forms the inside seqjion of^an annular presser-foot member are members with a large coefficient of 
linear expansion as compared with the member which forms each outside section, furthermore, the 
member which forms the shaft external surface section which faces the bearing clearance R3 for thrust 
dynamic pressure ~ among those, the former of the member from which, as for the member which 
constitutes the surface part, the former constitutes the member which forms the sleeve inside section 
which is an ingredient with a larger coefficient of linear expansion than the latter, and faces the bearing 
clearance R3 for thrust dynamic pressure, and its outside section is an ingredient with a larger 
coefficient of linear expansion than the latter. 

[0028] For this reason, although the shaft member 1 with a flange, the cylindrical-with stage sleeve 
member 4, and the annular presser-foot member 5 will expand and spacing of the minute clearances Rl, 
R2, R3, R4, and R5 will become narrow if temperature rises, how depending on which spacing of the 
bearing clearances Rl and R2 for thrust dynamic pressure and the bearing clearance R4 for radial 
dynamic pressure narrows especially is large. On the contrary, although the shaft member 1 with a 
flange, the cylindrical-with stage sleeve member 4, and the annular presser-foot member 5 will contract 
and spacing of the minute clearances Rl, R2, R3, R4, and R5 will become large if temperature falls, 
how depending on which spacing of the bearing clearances Rl and R2 for thrust dynamic pressure and 
the bearing clearance R4 for radial dynamic pressure spreads especially is large. 
[0029] Thus, spacing of a bearing clearance can be changed now conventionally a lot than equipment, 
and the width of face which can be automatically adjusted with temperature in the liquid hydrodynamic 
bearing conceming this invention spread. Therefore, bearing rigidity can be more dynamically adjusted 
automatically using the effectiveness of automatic accommodation of spacing of the bearing clearance 
by this temperature. That is, in a pyrosphere, as for the bearing clearance formed between the shaft 
member and the sleeve member, the spacing becomes narrow, and bearing rigidity increases. The 
increment in this bearing rigidity is magnitude which compensates the reduction of bearing rigidity by 
the coefficient-of-viscosity fall of a lubricating oil, therefore predetermined bearing rigidity is held in a 
pyrosphere. On the other hand, in a low-temperature region, as for the bearing clearance formed between 
the shaft member and the sleeve member, the spacing becomes large, and bearing rigidity falls. The fall 
of this bearing rigidity is magnitude which compensates the increment in bearing rigidity by coefficient- 
of-viscosity rise, therefore predetermined bearing rigidity is held also in a low-temperature region. 
Namely, it migrates to a large temperature requirement and the change of bearing rigidity by the 
coefficient of viscosity of a lubricating oil can be compensated now with the change of bearing rigidity 
by the bearing clearance. 

[0030] In addition, as an ingredient with a large coefficient of linear expansion, copper system metals, 
such as phosphor bronze and brass, the aluminum system metal, and the titanium system metal are 
suitable, and iron system metals, such as stainless steel and pure iron, the molybdenum system metal, 
and the tungsten system metal are suitable as an ingredient with a small coefficient of linear expansion. 
In the design of the liquid hydrodynamic bearing conceming this invention, the thing of the optimal 
combination is chosen out of these ingredients based on a design condition. Moreover, the bearing 
clearance of being formed so that a clearance may be maintained also in a use maximum temperature is 
natural. 
[0031] 

[Effect of the Invention] The liquid hydrodynamic bearing conceming this invention could form the 
outside section of a shaft member with the bigger ingredient than the coefficient of linear expansion of 
the ingredient of the inside section, and the inside section of said sleeve member could be formed with 
the bigger ingredient than the coefficient of linear expansion of the ingredient of the outside section, 
change width of face by the temperature of spacing of a bearing clearance can be made conventionally 
larger than equipment now, and the width of face which can be automatically adjusted with temperature 
spread. Therefore, it migrated to the large temperature requirement, the change of bearing rigidity by the 
coefficient of viscosity of a lubricating oil can be compensated now with the change of bearing rigidity 
by the bearing clearance, it became possible to hold bearing rigidity ahnost uniformly, and stabilization 
of the bearing engine performance has been realized. 
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[0032] Moreover, since the configuration was a comparatively easy thing which is easy to manufacture, 
it was able to suppress the rise of the manufacturing cost of a liquid hydrodynamic bearing. 
Furthermore, since the automatic accommodation by the temperature of bearing-clearance spacing was 
attained over the large temperature requirement, the high design of a degree of freedom is attained to the 
temperature characteristic of a lubricating oil, and the small thin spindle motor could be realized easily. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid hydrodynamic bearing constituted including the lubricating oil with which the 
minute clearance containing the bearing clearance formed between the sleeve member which consists of 
a shaft member which consists of the inside section and the outside section, and the inside section and 
the outside section, and these two members was filled up The outside section of said shaft member is 
formed with a bigger ingredient than the coefficient of linear expansion of the ingredient of the inside 
section. And the liquid hydrodynamic bearing characterized by forming the inside section of said sleeve 
member with the ingredient which has a bigger coefficient of linear expansion than the coefficient of 
linear expansion of the ingredient of the outside section, and adjusting spacing of a bearing clearance 
automatically with temperature. 

[Claim 2] The cylindrical sleeve member which consists of a shaft member with a flange which consists 
of the inside section and the outside section, and the inside section and the outside section, In the liquid 
hydrodynamic bearing which consisted of lubricating oils with which the minute clearance containing 
the bearing clearance formed between the annular presser-foot members which consist of the inside 
section and the outside section, and these members was filled up The outside section of said shaft 
member is formed with a bigger ingredient than the coefficient of linear expansion of the ingredient of 
the inside section. The inside section of said sleeve member is formed with a bigger ingredient than the 
coefficient of linear expansion of the ingredient of the outside section. Furthermore, the liquid 
hydrodynamic bearing characterized by forming the inside section of said armular presser-foot member 
with the ingredient which has a bigger coeflRcient of linear expansion than the coefficient of linear 
expansion of the outside section, and adjusting spacing of a bearing clearance automatically with 
temperature. 

[Claim 3] Said sleeve member is claim 1 or the liquid hydrodynamic bearing of 2 which is the metal 
shaft member in which outer fitting of the outside section was carried out to the inside section, and said 
shaft member was formed, and is characterized by being the metal sleeve member by which inner fitting 
of the inside section was carried out to the outside section, and it was formed. 

[Claim 4] The spindle motor characterized by using claim 1 or the liquid hydrodynamic bearing of 2 for 
bearing. 



[Translation done.] 
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